Water vapor, arguably the most important trace gas constituent of Earth atmospheric physics, is also both a retrieval goal and a hindrance in the retrievals of other trace gases from nadir-measuring satellite spectrometers. This is because the atmospherically-attenuated solar spectrum in the visible and shortwave infrared is littered with water vapor bands. The recent plethora of water vapor spectroscopy databases in this spectral region has prompted us to study their utility in satellite retrievals. We consider water vapor spectroscopy compiled from four sources including new spectroscopy due to University College London and Imperial College London. Radiative transfer models of satellite measurements, in combination with accurate retrieval techniques, are quite sensitive to the accuracy and completeness of the water vapor spectroscopy. Notwithstanding the high degree of variability of a number of different factors in satellite measurements we show that retrievals are sensitive to database differences which suggests that our knowledge of water vapor spectroscopy is not as yet complete. In addition, new laboratory measurements indicate that the role of both the far-line wings of water vapor and the cumulative effect of many weak lines each have an important role to play in forming the so-called continuum.
Introduction
Oddly enough, a quantification of broadband absorption effects in atmospheric radiative transfer modeling is closely linked to an accurate knowledge of line spectra, especially those of water vapor which absorbs significantly in the atmosphere at most wavelengths longward of about 400 nm.
Many instances of water vapor line signatures may be found in visible and shortwave infrared spectra taken by nadir-sounding instruments such as the European Space Agency's Global Ozone Monitoring Experiment (GOME) on board the ERS-2 platform [12] and the Scanning Imaging Absorption Spectrometer for Atmospheric Chartography (SCIAMACHY) on board ESA's recently-launched ENVISAT platform [1] . In this work we present retrieval simulations for these instruments using rovibrational overtone bands of water vapor in the visible and shortwave infrared and spectroscopy from four different sources:
new data (hereafter UCL-IC) due to a collaboration between University College London and Imperial College, and based on new laboratory measurements at the Molecular Spectroscopy Facility, Rutherford Appleton Laboratory (RAL) [ HITRAN-1996 [15] and HITRAN-2000 [7] databases; the ESA-WV (B) and (R) databases [9, 16] .
We show here that synthetic spectra generated from these line parameter databases and a knowledge of the background atmosphere may be used in combination with satellite-measured spectra to fix requirements for line intensity accuracies in spectral databases. Thus it becomes possible to use the atmosphere as a long pathlength laboratory in order to place limits on the levels of spectroscopic accuracy required for water vapor retrieval. This has additional, important consequences for our understanding of the water vapor continuum which are supported by other modeling efforts as well as by recent laboratory measurements of the water vapor continuum at RAL.
